sis, the cmk-1(ok287) deletion allele was isolated by the C. elegans Gene Knockout Consortium. gcy-8 expression was similarly affected in cmk-1(ok287) animals (data not shown). oy16 and oy17 were allelic to the genes tax-4 and tax-2, respectively. tax-4 and tax-2 encode the Figure 1B) . We further examined the gene expression defects of cmk-1 and tax-2/4 mutants by investigating the expression of AFD-specific genes at different temperatures.
Strong expression is defined as levels of expression that allow the visualization of the cell bodies and dendrites of the AFD neurons at 100ϫ magnification; weak expression is defined as levels of expression that allow the visualization of the cell bodies but not the dendrites at 100ϫ magnification; no expression is defined as no visible GFP expression at 100ϫ magnification. Adult animals were examined; n Ͼ 100 for each. the severity of these phenotypes at different temperaWe first investigated the expression pattern of cmk-1 by examining transgenic animals expressing gfp under tures was not correlated (Table S2) .
the cmk-1 promoter. We observed gfp expression in multiple neuron types, including sensory neurons and TAX-4 Activity Is Required during Larval Stages at 15؇C to Regulate AFD-Specific Gene interneurons in the head as well as in motor neurons in the ventral nerve cord ( Figure 2C ) [7] . In particular, we Expression in the Adult Wild-type animals grown at either 15ЊC or 25ЊC express detected gfp expression in the AFD neurons and in the AIY and AIZ interneurons that together comprise the high levels of gcy-8 expression as adults, whereas tax-4 mutant adults exhibit strongly reduced gcy-8 expression thermosensory circuit (data not shown) [2] . In the AFD neurons, CMK-1 was localized cytoplasmically and exwhen grown at 15ЊC but not at 25ЊC. We performed temperature-shift experiments to identify the developcluded from the nucleus ( Figure 2D ). Nuclear exclusion was observed at all developmental stages and in animals mental stage(s) at which TAX-4 functions are required to maintain gcy-8 expression at 15ЊC. tax-4(p678) animals raised at both 15ЊC and 25ЊC (data not shown). tax-4 has previously been shown to be expressed in multiple grown at either 15ЊC or 25ЊC and then shifted as adults to the converse temperature for 24-144 hr did not exhibit sensory neuron types [10] . Expression of a cmk-1 cDNA and tax-4 cDNA exclusively in the AFD neurons under altered gcy-8 expression (data not shown), suggesting that TAX-4 does not act during the adult stage to reguthe ttx-1 promoter [13] fully rescued the gcy-8 expression defects of cmk-1 and tax-4 mutants, respectively late gene expression. We next shifted tax-4(p678) mutants grown at either 15ЊC or 25ЊC to the converse (Table 1 ), indicating that CMK-1 and TAX-4 act cell autonomously to regulate gcy-8 gene expression. temperature at different developmental stages and examined gcy-8 expression in adults. Animals shifted from 15ЊC to 25ЊC after the L2 larval stage exhibited signifi-CMK-1 Functions via Novel Mechanisms to Regulate AFD-Specific Gene Expression cantly reduced levels of gcy-8 expression as adults (Figure 3) . In converse downshift experiments, animals
We further investigated CMK-1 functions by examining the biochemical requirements for CMK-1 activity in the shifted at the L3 stage exhibited reduced gcy-8 expression levels as adults, whereas animals shifted at later AFD neurons. The kinase activity of C. elegans CMK-1 was shown to be enhanced approximately 10-fold upon stages exhibited significantly higher levels of expression (Figure 3) of a CaMKI enzyme in vivo.
Temperature-Shift Experiments Experimental Procedures
tax-4(p678); oyIs17 animals were grown at either 15ЊC or 25ЊC. Adults were allowed to lay eggs for 4 hr at either 15ЊC or 25ЊC, the Strains parents were removed, and plates were returned to their respective Worms were grown using standard methods [22] . Strains were obtemperatures. Plates were then shifted to either 15ЊC or 25ЊC aptained from the Caenorhabditis Genetics Center unless noted otherproximately every 12 hr. The developmental stage of the animals wise. crh-1(n3315) was provided by Mark Alkema and Bob Horvitz.
was noted at the time of the shift. Expression of GFP was scored Strains carrying stably integrated fusion genes were provided as in animals that were adults for at least 3 days. indicated: oyIs17 and oyIs18 (gcy-8::gfp), oyIs15 (nhr-38::gfp) [ 
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